ABSTRACT. The 14C dates of Kashmir loess-palaeosols form five clusters. The dates, mineral magnetic, stable isotopic, and pollen data help decipher major climatic oscillations as distinct from the minor ones.
Loess deposits in India have so far been reported mainly from Kashmir and the Son Valley in Uttar Pradesh. In Pakistan, the Potwar Plateau also has significant thickness of loess deposits. In Kashmir loess forms the topmost mantle of the sedimentary profile which starts at ca 4.Om yr (Kusumgar,1980) . The maximum thickness of loess in the Kashmir Valley is ca 25m in the Southwest diminishing to ca 1Om in the Northeast. As loess sits unconformably over the eroded surface of the Upper Karewas, the bottom of the loess profile follows an undulating topography. As none of the lake pollen profiles examined so far go beyond 20,000 BP, the loess profiles assume greater significance as a record of climatic events.
Loess is predominantly a silt-sized (5 to 50µm) alkaline, amorphous sediment deposited through aeolian agencies in pen-glacial regions. In cold and arid climate, loess does not weather much. However, during milder climatic ameliorations (interstadials), some incipient pedogenesis does take place; full soil development is the result of generally warmer and humid conditions (interglacials). Due to the porosity and alkalinity of loess, pollen is generally not preserved, necessitating a search for other palaeoclimatic indicators.
We have detected nine buried soils (palaeosols) in the Kashmir loess profile. The problem was to date the sequence of palaeosols to determine how many soils exist and how many represent major climatic oscillations. The 14C technique was used for dating and to distinguish soils representing significant climatic warming (interglacial type conditions). For milder climatic variations (interstadial type conditions), mineral magnetic, stable isotopic, and other parameters were used. Figure 1 shows the sites dated and We will first discuss the climatic sequence derived from the pollen profiles of the main bogs of Kashmir. At Butapathri I and II we observe a distinct climatic amelioration at 18,000 yr BP marked by the partial dominance of the broad-leaved groups such as Ulmus, Alnus, Juglans (Dodia, Agrawal & Vora,1985) . A climatic amelioration occurs at Anchar at ca 5000 BP accompanied by an anthropogenic impact on the ecology in the form of Cerealia, Plantago pollen (Dodia, Agrawal & Vora, 1985) . In the 14C dates cluster of palaeosols we do get well-developed soils at ca 5000 ± 1000 BP and ca 18,000 ± 1500 BP. (Krishnamurthy, DeNiro & Pant, 1982) .
Pedogenesis induces changes in the magnetic properties of soils due to hematite-magnetite transformation and reduction in magnetic mineral grain size (F Oldfield, pers commun). Magnetic susceptibility (x) reflects (Fig 3) , major climatic oscillations have also been observed in the palaeosols dated to ca 18,000 yr and >31,000 yr BP.
Thus, we find that by resolving the total number of the palaeosols to 5 (for the upper part of the loess), we have been able to date the major climatic events reflected by well-developed soils. The different parameters used to detect the signatures of climatic change-like pollen, 8 C, and x, Xfd-provide definite clues to delineate and date the major climatic events in the Kashmir Valley. On the basis of available 14C dates and other data from Kashmir (Agrawal et al, 1979 we can estimate the rate of loess deposit. It appears that the loess-palaeosol deposit of Kashmir is younger than ca 100,000 yr BP and, on an average, the maximum interval between two soils is ca 7000 yr.
Thus, the rate of deposition of the Kashmir loess comes to 26.0cm/1000 yr compared to 13.Ocm/1000 yr for Central Asia (Davis, Ranov & Dodonov, 1980) and 7.0cm/1000 yr for Chinese loess (Tungsheng et al, 1985) .
